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(54) ELECTRODE FOR ELECTRIC DISCHARGE MACHINING. AND METAL SURFACE TREATING METHOD BY 
ELECTRIC DISCHARGE 

(57)Abstract: 

PURPOSE: To eliminate the breakableness of a green compact 
electrode and also apply secondary machining to an article to be 
treated through only changing an electric discharge electric 
condition, by forming an electric discharge electrode with 
compression-molding carbide such as WC and Ti, boride such as 
TiB2 and ZrB2, and nitride such as TiN and ZrN to perform 
temporary sintering at a temperature of sintering temperature or 
lower to form an electrode for electric discharge machining. 
CONSTITUTION: A simple substance or a mixture of two or more 
kinds, cited below, is compression-molded; carbide such as WC, TiC, 
TaC, ZrC, SiC, and VC; boride such as TiB2 and ZrB2, and nitride 
such as TiN and ZrN. Then, the compression molded body is 
temporarily sintered at a temperature of sintering temperature or 
lower to form an electric discharge electrode. In this electrode, the 
hardness of a surface layer is increased when machining is made by 
a plus electrode than by a minus electrode. This reason is estimated 
because of the fact that the electrode 1 in plus causes an article to 
be treated into minus to increase an electrode discharge trace 
current density to obtain the resulted article to be treated reheated 
at a high sintering temperature. Resultingly the breakableness of the 
electrode 1 is eliminated even in electric discharge machining having 
nonconsumptiveness. 
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(54) {szwnzm immjj$mm&£vi&mz£z-£mmwmmt}ik 



(57) [1?^] as( -> .*SO-> 

mm WC, T i C. TaC. ZrC, S i C. V 
Cts.ZO>mt<m. T i B2. Z r B2^t*roiai{b#), Ti 
N. ZrN ^i*ro^bfe<0**=bU<tt2S^Ji<7)?g 

e:ns&miDiw^^sstLTteJ!ia»cftSio 



(51) IntCl. 6 
B2 3H 9/00 




[»#JH1] WC. TiC, TaC. ZrC. Si 
C. V C1S.E(Omit^ T- i B2. Z r B2 ftiflOfflgft; 

TiN. ZrN ££©*<!:»©*#% U<tt2« 
«±©Hfrtfc*ffi*«»U «aaRfitT©aSTfc« 

a bx««bfc c t £4#® ascmanx/Hfi®. 

[H*^2] T i, V. Tift£OMftO*IMW 

[§S*«3] WC, T i C. TaC, ZrC. Si 10 
C. VCaffflKftt.'TiB2, ZrB2fc£©fflBfl; 
. tt. TIN. ZTNfc£©afcttO*#feL<tt2aUai 

±©aa«*Ea«»b. *©«. tt«saftciT<oaft 
■eaaab. cn*««iDx©ffl*6a«fcbTayffia« 

&tt*»a*fTJM C&fc'ip. JbEttffiatf&Slctt 

caaa 4 ] t i . v, t a ft£o«<b©#aa«» ; 
osa«ftttitaanToBjeTfEjNttb. •■*©«, - 
n*aainxffl«a*a£bTttaic:J:aa#*»=«fcD 20 

* 5 c & * »a t r * a« c J: a aaaaaa:* aJ 
[n*^ 5 ] te&mt^om i Rircomnitit 
^xnmtt®wmm?z>$itir&&zf, Jkeaaatt^© 
a 2 ftWT«©aa«iac»t>Ta«*±#-r**fi s c« 

[0 0 0 1] 30 

Aaa^a«aiicffa:4x«taxa*««J:zak«is: 

[0 0 0 2] 

[«£*©i£ffi] ft*. afctt^BTS- 1 4 8 6 1 5f 
4HBfcBBSSSftTlr>.&.fc3C. Mi:J:«*gUlt:J: 

ftlI£ffifflLTl»I (*«JPI) • *ff *t=40 

««s«©ttBtt«saa©4>&:t>*a cetT#*f6fli • 
mstirra) cs£»uT2*flii enawax) *tf 

[ooo3] c ©:£$*«. aaaT»**©**'tr»7 7 

-f>-fe7S7f^i€- Ski o AiB©a*K:»«-rsK: 

[0 0 0 4] CWSeas^rffilc^^THlCKirr*. BP 
5, 77-f>t75y?7 (WC, TiC, TaC, Z 50 



rC, SIC. TIB2, ZrB2, TiN. ZrN/i 

a»A©*t»»i. tt*«B«HtTWtaillIW©l*i«S-e ■ 
*»fcttKa**Ct#B«fc«£*»*V». -{SJibT 

terto^mf^'A^WH (ttT. wctffi 
a*) *Ka*fiHs-a-.- £ttc/wxtt*iiixjaa.fcaa 

[ooo5] £-r. wcta* (¥^ag3 mid ) zmst 

m Fe»*iBJE) (Wtt«9. 8 urn ) £ 

1 : l©M#T?B£b. £Ettd£a (JE^ffi*4 t 
±>^*-hM £lLTEWiL. £n£fi©3ttf$ 
CMtttttJUCTftfL. EEt»4MMCBj*-r«. ^ 

*kjh»»r r t«Es*T. m i 3 css-ra*©*** 
anaxafcraaftff-afc. 

[0 0 0 6] &*5. 0 1 3 C£fr»T. 1 teHH. 2 fife 
MS**. 3ttlnX«. 4«SPX?ig. 5BiIlW- 

mm.' e tt^g i t&asjg** 2 nicux«E««ar « 
a«**b-o»s. 

[0 0 0 7] -tOtt*. fa-f-f-77i'^-DM . 
«W**v»iox*fl*-ctt. tt«K:J:*7-*J&**»|»b. 

BE»*«si3&««asnfc!S«. 71-7^-7 7^^- 

D**l.. 5 %^T©^f<=-C 1 ffi^#:l|@ 1 ttlftSCia 
<Jfej6LTa#6U «jffla»2©aBK:ft*bfc. *© 
.^©SDX&mi. Ip=20A. rp=l 6ms. r 
r = 1 024ms T?feS 1 #C*0X<h:ffc-r> . m 

1 4 ti-e-©$ffl!eIgS-C. 8; 9tth7>^^, 10. 

iiH§*oh7>^^8, 9 fc«tt*«»*a"K-r 
asts. i2iii-7>^?8. 9©^> ■ *7mv?Z: 
awr siHWiaaT? *&. .si siiaxmaic* 
w-*affia»v. mmmmi pSitAMSjgi.x^ 
a. 

[ooo8] sfeci;' ae©tt*ioxej:0*&tifca» 
a»2c^©a«T/vi'Xttaiox*aara. as-r. 

l. Ei*»Ltwc-co«a# (aa^A/t-f y$t 

itbfcWC, Fe*«a©±*S/^lrXK«iBX*a» 

-ra. inxafetttt. *jaa«2*ioiba«'«:u»j:-5 

(C, HHSttSv-fT-XcbU p. A 

;V^»W r p. /WXtiuhRtM r r £»StTiDlL 

<.. inxiiw*t*ir»twc— Fe©a««*taaf s 
*<. A^xs#p B ir p mvx\±-i>m.\ p^ 

^&^&#Tte. WC-F e©Jtfg#)©^i![$'>ft< 
[0 0 0 9] l*iDX©&m«Ttii©*-T?tt. WC-F e 

©#a*ttat»*«. cn-tc2 5*:jjrix©A;i/^aa3bDx* 



3 

it. a*.©wc-co«e#©«fttt (wc7 

0, Co 3 0) Ol^Tfct''yA-X®gHv-8 5.0~ 
9 5 01gT*5. ±!BHf&0imiWC 5 0, F e 5 0 

SS©^SMSMO?iSS (t'7*-^SSHvl 0 0 0 
-14 0 0) (S 5 5 C©iA@Ilif7*-X®IH 
v 8 0 0 $£-?<&£) #f#e.ttfc. Sfc. ±&m3tM\Zfe 

i>-cf7*-^iiHv i o o o£k±%m*>nzm?>-\z 

6 0(iiig1?, SW*f^. 10 
[0 0 10] 

[»HjWW»LJ:3£-r*aiM] tt*©tt«iOIIB««i 
;K*firlfljT p t»-r*/"«;tX*JtfiHB r r©it) fcffitfr 

fc. tuts. Et»#«a*«ini«t>iciBn*a*tt; JE«ft 

Aftfi#ftftU StSft+tfigCO. tt«;ftttiB*«** 

<*isn*i:t. R^gcpgB^w^^siFfMB (720 

-^feSli^DigCl-S) ©*:».' 

[0 0 11] £fc> fje*«)tt«lPI«««Ttt. ffiBH* 
M©fc*fc««©W*fc***<. H*lMMrCHt&:<. 
MUMaxcfta 1 5 « 2 ©HHAtf* ^ fc. 

[0 0 12] *ifc, Se3l5OTifcSC«t«.^JSI^®aiS*}* 

Ttt. 2 *ftxr#tfi*6tt««k:«ii6^.*i&5l*** P . 
*«#«*Utax©li«#ffliiK:ft* JB 3 OM 

&ifi&'DlZ. 30 
[0 0 13] xrL-T"^ -7 T-^^-DWffllg 

^-Dtt. 03tSt±5C. 

D=-/W;*B#M rp/ <yWX«9M r p +/WXflcikW 
M r r) (%) 

+ A;i/X*±B#Wr r) izmiZ'Vl'Xmffl T p ©«•& 
.T*0. ;«)Ta-r^-77^-D«f^l. tic 
ifcB#P.fl§iJ£teJS<, SDXftg^«(S]±T5d<i:(C^. "U 
fl>Lft#e>. fa-r^-77^3'-D*'*f^tf5 40 

fcf. $S,6©^fte.:T^©ifii2©rgffit>iBi<ft:5. iSS 

£T5»®*>i^-£K:§8£L.m*W<hft.5.. ^fri$>£>7 
-*tt« (»»@«t©«Cl'»tt*) £ft«. ^©fc#4#5£ 
©tt*»£jiW*iiJft. WSfcttfe^Kftfcwift*. EE 

ttl. 5%) ft««SA<-7«T<«. 
[0 0 14] -c:©36W©aW»4±BESSl^6IB3©rp118 50 



j***ftT*fc»C34an&6©T. BE8W**«©fll*l 
as 2sfctni*fl»K:*v»T'fe«* 
*3S«*rK, »*««£fl=©*JS©*-C2}MinX«*r 

[0 0 15] 

[■ua**fti"*fc»©^»] si©«WK:«*R«Sn 

Iffltitt. WC, TiC> TaC, ZrC, SiC, 
VCft£Oftft«. T i B2. Z r B 2ft <>£ ©fflgfllfe, T 
"IN, Z rNfc£©*4fc*©*#feU<tt2llJK±©'B 

£»*ffiMi»'u «eia*eiT©»*Tte*^bT» 
j&l £*>©-? ass. 

[0 0 16] «2©9iaciR«tt*laxffiUid:. t 

I. V. Taft£0*ft©«afttm©fiEtiHt:*ttitfi 
KKT©aflETffiiM5»L-t««Lfct>©-e**. 

[0 017] a* 3 a>£H 3&jiXiBffia 

Tjftte.' WC, TIC. TaC, ZrC. Si C, VC 
ft£©JSHfcfc, T i B2, Z r B 2ft <h*©18{fc:4&. T i 
N, ZrN&fBSftft*. l*#t>L<tt2«£U:©B 

«T©is&-e{s&igu cne»«»x©««sgtL, 
TissaJitr cisctsiii srtfft p t> ©-e& s . 
[ooi8] )S4©aHK:tt*tt«K:j:s*M*i8«Lgi 

35rtttt. Ti, V, Ta&£©«<t©«{»tt*r»©ffil» 

#ft*»«*«T©m*T«i*ttu ■€■©'#, cn.sft 
m *d x© ?a&ma t b t»« t «t * i»"»«nc J: o *i* ft 
^-r^*DX^*tc»v^Tte5as«ic^m^a«:?Tft5fo 

©Tfe'S. 

[0019] »5©aneffatt*cJ:«*ffSi[*Ni 

7J?£te, *ffla«^©SISlR»-C©tt««i3lt»v»T« 

«*m#± jtc«»3i*r^©jB 

Stt*5 J: ft 5 fc © -C * « . 

[0 0 2 0] 

[fpffl] C©»MC«t*WC. TiC, TaC. Zr 
C. SiC. V.C££©iJMbtt. T i B2, Z r B2ftt* 
©Wbfe. T i N. Z rN&froIfti©f*t»Ktt 
2*a±©8£**BE«*»U liMKTroiiST 
««» UT«Sfc b fciMlOXIBttl tt. #ifi*6«tt©tt 
*jtoxii:*v»Tt»lBnsi:itt<tt«ftii-? ; **: 

[0 0 2 1] C©^i;i5Ti, V, Ta4fOR<t 

©eaftttWwBEtaitsttiifjBtfeiTwaaEftesstsb 

T*JdtUfctt«iDXJII««tt. 3MHtt«tt©tt«l0XK: 

[0 0 2 2] C©S6Bfltc:«fc*WC, T i C, TaC. Z 
rC. S i C. VCftiftD^-fbfe. T i B2, ZrB2ft 

ifoMMfc. T i N, ZrNai'rogtt*. m&fcb 
<tt2«fil±©IB#*C:*IStl«l*«lP*.TBEIi**b. 

^©?g. «6«««etT©fl«r««i*su. cnsata 
x©«*fim«i:UT«»a*ricat«»a*fi i 35ti>4** 



[0 0 2 3] C©fS9Ht;:J:5T i . V, Ta&£©gHt 

l. ^-©{§. cn*ttaini©M*§aa£b-cttak:J: 

. [0 0 2 4] CfiD^cj:sffiSaa#^©^ l ^pg-cco 10 

■■ttmasic;8H»T««*ma««fc < *«f satf. 



M«m«%«tta. ««*»wtts c an. 

B&M.' S*D&*©ailX*!lil*i£iJ3l5.5. 
[0 02 5]. 

-rs. aa©ffj*icr3^TKwr5. ft*©.*:? 

fcffit»a»©*©a«"Cft. 2*ttX*fttC4Mr>T«« 
*<Bjn-&c:i:a*»-5©-C. *^JS0iJ-C«4'>^X7 i > • 
A-MF»*t3/UI>»* (WC-CoC9»*) : t 

B^b. Eaaabfca. attaifc. ^-n^n©^# 

[0 0 2 6] 

[a i ] 

g»- ««a« 

s*!S*p noo-c 
KiS4 s«$.m 



[oo2 7] «»a#*sK-3 tu aaasFzo 
mm. mmit±f&S: ifc^bfc<E&as©E*&#asftte 
/b'u ftt^xtiaaaaaaftfT-s. aaai pus 

~ 2 5 A, AUlotftM rpli4~1 0 24MS, flc±Pf 
IH.r r II 1 0 2 4 ft s.t-StLfc. 

.[oo2 8] aittii^-ftx,t^7Xi:-enfn' 

x. ©^ >v t. tf- # a <t /-? *±b# pass =t 
iDxttaft^-r *>©-?. ms**v-f ^xT?*n«/»5!i 

n)\,7.\L—tr®. If, 'm&M/VUXmfflT? ftzSb, 

ne&j aa*rK:ttffla»*jipiuTb3o 

c:©±5teS*£®&teftaa§L3s#ft 
a*£fc. fcitf a»a*ST If* d <fc tci: Tm3k? 

*Ttfnfcfl**T?**. «^*iT-f±x-cjbnxb 
fcRf©«aa©a*J:'>)'b. :/9;*-ca]ibfca£©3r 

[0 0 2 9] C©ajUtt. fl®/i«7'57 > -T?$.n«. 
a*t**V-f ±7. tits. D . 0 2W7— d7ft<7D^g,t4Scmjg40 

•5ftSMJcftsfc*t#^.e.n4. ft*. 02© i 3« 
aai*T-fj-x«ttiLfca*©a«.©*a»»*« 
ttws. c©aa»aa©aa«*#*ft*-r©**B 

[0030] a*, H4~H7ttaffiffla*ff-3*:a« 

g#©8rSft;fc-f fc©T?. @4(i/)llIStF a 13 0*©^B 



^©saagwffi. a 7 ttK&a«>&aa©iKa**-n-e 
n^bfcfc©T*-5. 

[0 0 3 1] «Ji«Z)^»«lc^SnsJ:-5t. {SiSgSiSb 
fcWC-eotlit *©J:53Ci:»tt**fEiJ?a6 • 
*»TT**. «««bT*>, a« ft T-f iftt '. 

tf. *jaa»K:**ba«r*a«*»*«. :/?*aai: 
tna, aa'ttb«cv»**, -B.a«bfc*>©*s»»b 

[0032] T-f^-xcatt*aibT*a« 

ttMft* IttCiltlOSLT'b. *sv». 

itm&mzm i %izmomisT : bmnz>z.i:ti;<, turn* 
aa-r t*ct «««« b fc. 

[0 0 3 3] i£fc, fi-r-f77i'^-^<t?T 

Saxg4^ft±if.5 : ctAt-c#'5. 

[0 0 3 4] W«bfta*&fc. EE»«:©*II<*K:BS»b 

T^5CTfflt>otsati, ett»icj:Da«A©tt* ■ 
Ata<fto. a»»»ttt/hs<a:o. affia*t>»<ft 
9Tv>6ct««6*T*4. *>a. s^caa <aa 
»a> bfct>©j:DMt. aaj&8t»a<. i*g^^«i£ 

[0 035] ±iaa«aK:^ir»T-3ecttamtf. e» 

sc. aaaas-caa-rntf. aHfca«#**T?** 
a****. tft-ettaa*»#aattt3Q:o. agattea 

( i >aaaaj: o tanas-paa*-* n t. 
(2)aatti#a«tt©fflKr*«Ftt©«^tt. mmm 



[0 0 3 6] CHT?±IB(l)©**k:-3^TUHBr*. 
*?3y*;*©tttS»«£JI.*i*©**4:*«U «tt 

o"c«±T&srr*i«, m«aic*b<&-^<.. c© 

»Wfc»t»T»4. glfc&fi© 5 0,%~ 9 0 %SK*ifffl 10 
ShSttH<fc«tD. ££«8J:0tt*»tt8iTEE8j#© 

[0 0 3 7] ^cld. ±tB(2)©*5lC-3V»TlBWr*. 

i *ioitttt*t#< «ier -a *frcfrn, 2 *&m4 
•«a!B*©/ha<a:a*ftTff5©r*a3&«.- a 2 ©7 
-*tt©*»-ttt«a»tfc*frsa**7 f ji'HK:*-r 

5. -TJ5tt)-6««*«v-f^©»*K:l4. — »©ft«fc: 
J:*7-*feWH©tt<^^Xffl*<lll<. 20 
*<**.' Wi*tt-tTtW6^ 

K*<«et). ^-f^-x«©i(Wfi38«**: 

[0 0 3 8] 3S»C7 p 9X«»4*B»ttKtt«*«*aF** t 

ffi<fca©-e, ^««/>^t<itts. tot. *a«*u 
c, ^-t5tt«*©«ai!6flEft*K:-r*fc©K:tt. m 

[0 0 3 9] Sfc. *ss#W*6teCT«k:tt.-««« 
i^yjxiL, tt*«©«8M4TtfnK«fcv>. ttesso 

/WfcWPM'r pdJSHSf, — ?S©;&m*g©3SSi^£a< 
{£<i^S©-C, #^fl«tcr«lCf4. «st/t^xi^m r p 

^xifttu, !Htt»c-r*icj4. nm/vu 

•a. 

[0 0 4 0] I^M^J2. aJt©»tt(=S-^fc»T*©«fc5 

£0 511% C©lPXffiCJ:oTiQXiB©««A*J:D-tff 
"TS. *fcj?V^E@Sf^S^t*<-e$4. *5W4. 40 

[0 0 4 1] ftffitttt&£Btt&tt£tt«fiDX-f>JB*l& 
-£fls-5 (»tt*»DJitr> . d©BS©@ft(4^©i!> 

ft(r^?^Ctt©ma^»«iax©««tiiift«A± : r 

(lJklOX) . *0*CMOW*y57 4l/TJI* 

Minx*fT5. noiittnil. SE*©*!***^ 

77-f h*«*«fflLft< If? 1 * ©»ttftlX* 50 



ffv>. t©«caiB«fl:*ff5C4*«Tr*a. 
[0 0 4.2] £as*m£Mtt©J:3lcilA*si 5 0 0 

©SSIC, TiCtTi **V»ttVSfcf4Ta«S©«flS 
©««<ttf»*««lltSbfc««Tf. IMfSfilbS 

*»6jni-rntf. *»fc»LT»4»Datr««T!%)*a 

[0 0431 010 fCS?"T<t o IC. 
JPtt (ritStt) K:UTlIHE*JM.SfcH«PC aifBbft 
«t6tt«aB5«atfT*tf. ftlX?£©'(fSit£ii< 

&ijnx-e#s. «2Mts<«©tHftrssftn«i£ 

#CW5Ci*Tt5feftl:. WSiJXflr^ffljbDX 

©«ftfc*ffl-C*«. bp*, a^-f -cfflMx** 
U u°p So x £ fx 5 c £ ifi mm T» * * © £ R J£ "C ft s . 

[0 0 4 4] BIOC^T. 2 0WII«, 2 1(4 
0(E*-f-;W. 2 2f4*IIX&. 2 3f4«aS. 2 4 teHS 
2 ltiaeS-tt*tt»Xt!>KJk 2 5»4^7y->3., 
2 6J4gHB^h*«UTt»*. ft*. SI n4*-r- 

;p2i©»fS0T?. 2 7t4*-f-;i>2 lcKsratifc'm 

[0 0 4 5] ft*. fittt»tt«TttMXA©?f9F«£. 

[0 04 6] H12Hf0BfI0«wl/. BU2C*st> 
T. 3 0tt*«f— 3 ltt*-f-^3 0 t«*Snft 
^t^>H, 3 2ttftQNIt««i«vUT^«. 

[0 0 4 7] 

[«W©»*I-«±KMUfcJ:'5k:.-»i©»WlC±* 
tt*aoXffl*«J4. WC. TiC. TaC, ZrC, S 
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